Introduction
Prions cause a group of human and animal neurodegenerative diseases which are now classified together because their etiology and pathogenesis involve modification of the prion protein (PrP) 1) . Prion diseases are manifest as infectious, genetic and sporadic disorders (Table 1) . These diseases can be transmitted among mammals by the infectious particle designated "prion" 2) . Despite intensive searches over the past three decades, no nucleic acid has been found within prions3-6) ; yet, a modified isoform of the host-encoded PrP designated PrPs~ is essential for infectivity1,7-10). In fact, considerable experimental data argue that prions are composed exclusively of PrPSc. Earlier terms used to describe the prion diseases include : transmissible encephalopathies, spongiform encephalopathies and slow virus diseases 11-13). The quartet of human (Hu) prion diseases are frequently referred to as kuru, Creutzfeldt-Jakob disease (CJD), Gerstmann-Straussler-Scheinker (GSS) disease and fatal familial insomnia (FFI). Kuru was the first of the human prion diseases to be transmitted to experimental animals and it has often been suggested that kuru spread among the Fore people of Papua New Guinea by ritualistic cannibalism 12,14). The experimental and presumed human to human transmission of kuru led to the belief that prion diseases are infectious disorders has raised the possibility that sporadic prion diseases result from the spontaneous conversion of PrPC into PrPSc CJD has a worldwide incidence of -1 case per 10 6 population 29). Less than 1 % of CJD cases are infectious and all of those appear to be iatrogenic.
Between 10 and 15% of prion disease cases are inherited while the remaining cases are sporadic.
Kuru was once the most common cause of death Pathways of prion protein synthesis and degradation in cultured cells. PrPSc is denoted by squares; circles designate PrPC. Prior to becoming protease resistant, the PrPSc precursor transits through the plasma membrane and is sensitive to dispase or PIPLC added to the medium. PrPSc formation probably occurs in a compartment accessible from the plasma membrane, such as caveolae or early endosomes, both of which are non-acidic compartments. The synthesis of nascent PrPSc seems to require the interaction of PrPC with existing PrPSc. In cultured cells, but not brain, the N-terminus of PrPSc is trimmed to form PrP 27-30; PrPSc then accumulates primarily in secondary lysosomes. The inhibition of PrPSC synthesis by brefeldin A demonstrates that the endoplasmic reticulum (ER) -Golgi is not competent for its synthesis and that transport of PrP down the secretory pathway is required for the formation of PrPSc.
ate complex during the formation of nascent PrPSc. It is difficult to reconcile the foregoing data with the conjecture that crystallization is the mechanism by which prions replicate. A crystallization phenomenon producing multidimensional macroscopic ordered arrays implies a high degree of at least twodimensional, and more commonly threedimensional, organization in aggregates of PrPSc. It seems more likely that a complex process involving chaperones or similar molecules is responsible for transforming PrPC into PrPSc PRION PROPAGATION Mechanism of Prion Formation. Although the search for a scrapie-specific nucleic acid continues to be unrewarding, some investigators steadfastly cling to the notion that this putative polynucleotide drives prion replication. If prions are found to contain a scrapie-specific nucleic acid, then such a molecule would be expected to direct scrapie agent Attempts to abrogate the prion species barrier between humans and mice by using an approach similar to that described for the abrogation of the species barrier between Syrian hamsters and mice were unsuccessful. Mice expressing HuPrP transgenes did not develop signs of CNS dysfuction more rapidly or frequently than non-Tg controls 38).
The successful breaking of the species barrier between humans and mice has its origins in a set of Whether or not identification of protein X will require isolation of a ternary complex composed of PrPC, PrPSc and protein X remains to be determined.
The sensitivity of Tg (MHu2M) mice to Hu prions suggests that a similar approach to the construction of Tg mice susceptible to bovine spongiform encephalopathy (BSE) and scrapie sheep prions may prove fruitful. The BSE epidemic has led to considerable concern about the safety for humans consuming beef and dairy products. Although epidemiologic studies over the past two from scrapie-infected sheep products 24-26), it is unknown whether any of the seven amino acid substitutions that distinguish bovine from sheep PrP render bovine prions permissive in humans 113).
Whether In recent studies we inoculated three strains of prions into congenic and Tg mice harboring various numbers of the a and b alleles of Pm -p 121). The number of Prnpa genes was the major determinant of incubation times in mice inoculated with the RML prion isolate and was inversely related to the length of the incubation time (Table 4 ). In contrast, the Prn-pa allele prevented scrapie in mice inoculated with 87V prions. Prnpb genes were permissive for 87V prions and shortened incubation times in most mice inoculated with 22A prions ( 
